In this paper we will present an analysis of the current state of practice in project management in the energy sector in Serbia, wherein the mentioned analysis is based on the results of original research on project maturity in this field. This paper includes a literature review about the current situation in the Serbian energy system, the basic concepts and significance of the research of project maturity in organizations, the basic concepts related to the projects in the energy sector, as well as the general state of project management in Serbia. After this, an analysis of the results of the research is presented, which is structured according to the elements of project maturity included in the research, and the methods of analysis. The analysis of the results includes a general analysis as well as statistical and cluster analysis. At the end, based on the analysis results, recommendations for improvements in the area of project management in the energy sector in Serbia are presented.
Introduction
Energy sector projects are the backbone of development in all transition countries, and Serbia is no exception to this trend. These projects have the potential to create an environment fostering efficient OPEN ACCESS use of energy potentials and a faster economic growth. In addition to being of great significance for a particular country, they may serve as an instrument of economic and political cooperation among different countries. Further development of the energy sector is one of the key pillars of the National Sustainable Development Strategy of the Republic of Serbia; one that keeps receiving a significant amount of investments [1] .
Serbia faces numerous problems in the energy sector. Great dependence on the importation of oil and natural gas, which constitute as much as 15.1% of the overall national import volume [2] , obsolete electrical and energy capacities [3] , energy efficiency problems in almost all energy consumption sectors [4] , represent only some of the many problems affecting the country's development. In an attempt to solve these problems, the government presented the Draft Energy Sector Development Strategy of the Republic of Serbia for the period by 2025 with projections by 2035 [5] . This document stresses the main priorities for the development of the Serbian energy sector: modernization of existing and construction of new energy production and distribution capacities, a more intensive exploitation of renewable energy sources and improvements in energy efficiency [5] . In order to achieve the strategic goals aimed at fostering energy development, the government predicted investments amounting to more than EUR 14 bn to be used for implementing energy projects by 2030 [5] . Given the overall workload anticipated over the mentioned period, the need to establish an efficient system of project management in energy sector is an emerging imperative.
Project Management Maturity Models and Energy Projects
The maturity model that served as the precursor to all later maturity models was the Quality Management Maturity Grid, conceived by Crosby [6] . The principle of testing and presentation of maturity remained more or less the same in the later models, with addition that areas of application of maturity models expanded to almost all processes in an organization [7] . With the increasing importance of project management in achieving strategic organizational goals, there was a need to assess project management maturity [8] . Kerzner [9] defines project management maturity as the implementation of a standard methodology and accompanying processes such that there is a high likelihood of repeated successes. Models of project maturity identify the strengths and weaknesses of the organization regarding the practice of project management [10] . Data collected by analyzing project maturity are used for benchmarking [10] , as well as for monitoring the development of project management practice over time [11] . According to Kwak and Ibbs [12] , project management maturity is a well-defined level of sophistication that assesses an organization's current project management practices and processes.
When it comes to the relation between organizational project maturity and the project performance, the research conducted by Yazici [13] points out that organizations at a higher project maturity level achieve higher levels of project success. In the literature, there are several project maturity models among which CMM, PMMM, OPM3, PRINCE2, EFQM, IPMA project excellence award model, etc. may be mentioned [14] . All previously mentioned models are characterized with different, predefined project maturity levels [14] . According to Brooks and Clark [15] , the level of project maturity can be determined by analyzing the key elements of project management practice in an organization. On the other hand, Patanakul et al. [16] suggested the determination of project maturity level by using the analysis of the use of certain project management tools and techniques in the organization. However, the models that have basically an analysis of the elements of project management practice are prevalent in the literature, wherein said elements are defined in accordance with the knowledge areas defined by the Project Management Institute [17, 18] . Nevertheless, these elements can also be defined in accordance to the requirements of each individual research [19, 20] .
Enhancing project management maturity represents an effort aimed at establishing and improving a systematic approach to project management, where project success does not focus on controlling the end results, but rather on enabling an efficient and effective functioning of the system. Therefore, it is very difficult to give a single, comprehensive grade when evaluating project maturity, especially since poorer results in one area cannot be compensated with better results in another. Actually, for the optimal functioning of a system, it is necessary to achieve maximal functionality for each individual project element. In addition, if we group organizations according to project maturity into predefined categories, we may make a mistake. Namely, characteristics of project management maturity in an organization could deviate from those predicted by the model. When analyzing project maturity in several organizations, cluster analysis is useful for defining groups of organizations with similar project management practices [21] . The characteristics of these groups can deviate from the characteristics of categories predicted by already existing models. Therefore, it would be more prudent and efficient to analyze project maturity of each organization or each individual group of organizations, than to try and fit them into an already existing pattern. Project maturity model presented in this paper, aims to use all benefits and eliminate all disadvantages of the existing methods for analyzing project management practices.
In many organizations in Serbia, project management is regarded as a tool for more efficient problem solving and a way to enhance project team results, communication between team members, relationship with stakeholders, development of professional skills in employees and modernization of business operations in general [22] . Nevertheless, generally speaking, project management practice in Serbia is far from being satisfactory. From a methodological point of view, leading organizations in Serbia do not use contemporary project management tools and techniques [23] . In addition, from a cultural point of view and having in mind the value of Project Management Deployment Index, project management in Serbia is far behind the practices used in other Western countries [24] . The political and cultural heritage as well as a poorly developed economy are often regarded as the main causes for such a state in Serbian project management [22, 24] .
In general terms, an energy project is a unique effort that supports a program mission with defined start and end points, undertaken to create a product, facility, or system with interdependent activities planned to meet a common objective/mission. Projects include planning and execution of construction, renovation, modification, environmental restoration or decontamination and decommissioning efforts, as well as large capital equipment or technology development activities. Tasks that do not include the above elements, such as basic research, grants, operations and maintenance of facilities are not considered projects [25] . According to [26, 27] , most important characteristics of energy projects are:
 Substantial financial investments required for project implementation.  Numerous threats which are hard to forecast due to long project duration.  Complex implementation and hundreds (or thousands) of project activities.  Non-standardized technology of project implementation. Regarding the situation of accelerated depletion of non-renewable energy sources, almost all countries are facing challenges concerning how to meet the needs for development, while achieving energy sustainability [28] . Organizations in the energy sector operate in an environment prone to frequent fluctuations with significant risk exposure [3, 29] . The mentioned very dynamic environment, beside the regular operations of energy companies, also affects the project management in this field.
All organizations included in this research are partially or fully project-oriented organizations. Previously in this paper we mentioned that the investments in energy projects would amount to EUR 14 bn by 2030. In addition, strategic goals in energy sector represent one of the main pillars of Serbia's future development and economic growth. Since Serbia belongs to the group of underdeveloped countries in Europe, rational spending and consistent achievement of strategic energy goals are imperative. The establishment of project maturity level in energy sector in Serbia would facilitate the identification of weaknesses and introduction of enhancements aimed at improving project management in this sector.
Overview of the Research
Empirical research of the project management maturity in Serbian energy sector presented in this paper was conducted in 2013. The sample included 75 respondents from 75 organizations. A questionnaire (presented in the Appendix) was built around key elements of project maturity, which are pertinent to energy projects, not necessarily adhering to PMI knowledge areas. For each element of project maturity, there were five questions defined. The project maturity elements included in the research are: program/project management, program/project planning, benefits from the program/project, stakeholders, risk management, quality management, communications management, financial management, IT support [27] . Some of these elements are derived from the PMI knowledge areas, but elements related to project management organization, benefits management and IT support are included in this research due to contemporary trends in project management. Namely, strategic orientation in project management, which is a dominant paradigm in project management in recent years [30] , has a primary objective in achieving project benefits rather than achieving project goals related to limited cost, time and quality [31] . In this way, it is necessary to pay significant attention to processes and procedures related to benefits management. Also, project management organization and its various forms can be considered as a link between project itself and organization and, thus, has to be examined [32] . Progress in information technologies has created a various opportunities for efficient project management by application of suitable software tools [33] . Having this in mind the level of IT support to project management in an organization can't be avoided in any research on project management practice. There is also an additional group of questions that are related to strategic aspect of project management in Serbian energy sector. The statistical analysis of the data has been implemented by using the SPSS ver.16.0 software. The research included organizations and projects of different size and importance for Serbian economy.
Results and Discussion

Discussion by Project Maturity Elements
The results of the analysis of the entire questionnaire, which were extracted by calculating the average value of the results of all questions, are presented in Figure 1 . The analysis of all results shows that there is plenty of space for the improvement of project management in Serbian energy sector. The number of positive answers about project management cannot be regarded as satisfactory, and neither can the percentage of negative answers (nearly 20%), as it should have been much lower. The high occurrence of answers labeled "partially" indicates that the need for project management is recognized in the organizations, but that they require certain improvements. These improvements primarily relate to education and certification of project managers in this area, in order for the contemporary project management principles to be adequately implemented. Successful implementation of energy projects requires complete and consistent implementation of project management concept. Total or partial lack of implementation of project management principles leads to the absence of planned benefits, inability to meet deadlines or budget limitation and other setbacks. Therefore, given the goals defined in the national development strategies, more attention should be paid to the implementation of contemporary project management methods and techniques in energy sector in Serbia [27] .
Analysis of gathered results relating to various aspects of project maturity and individual questions has shed the light on some of the obvious problems and positive examples in the area of managing energy projects in Serbia.
The first group of questions is related to project/program management and aims to determine the level of existence of clearly defined roles and responsibilities of project managers and project team members. Results of these questions can be considered satisfactory. However, when it comes to existence and functionality of project management office (PMO), there were recorded fairly low results (42.7% of respondents gave a positive answer and 32% negative). The main functions of PMO are: communications management; stakeholder management; risk management, project coordination and monitoring as well as application of software tools in order to ensure efficient project management [14] . According to this, level of functionality of PMO largely contributes to results related to aforementioned functions. It is clear from this that energy companies in Serbia need to fully establish project management offices that would strive to efficient implementation of the organizational strategy [27] . Results of dependency analysis indicate that a PMO is essential in organizations dealing with multiple projects characterized with a long duration, a large budget and a vast number of participants (Tables 1 and 2 ). Analysis of the segment of project planning revealed that usage of project planning methods and techniques (schedule analysis, work breakdown structure diagrams-WBS, critical events, etc.) is fairly low. These methods form the basis for application of planning methods in other project management processes such as assessment of project duration, risk analysis, human resources, budget, etc. [27] . For instance, the research has shown similarity between this segment and a segment of risk analysis. By breaking down the project to the level of individual activities, it becomes possible to identify potential risks at every activity, which makes a WBS diagram a basis for construction of the Risk Breakdown Structure (RBS) diagram [34] . It can be concluded that there is a need for consistent use of project planning methods, which can contribute to better results in other project management maturity segments. This conclusion was confirmed by dependency analysis (Tables 1 and 2 ). Some discrepancies have been identified between the processes of project planning and its implementation. Over 90% of the organizations included in this research partially or fully monitor the course of projects in terms of costs and resource use, but there is no efficient monitoring system implemented in the majority of these organizations. In order to make monitoring efficient, it is important to clearly define and implement a project monitoring system, which should be supported by appropriate software tools. Poor results in these segments stem from underdeveloped PMO, like it was mentioned before.
When talking about identification and alignment of benefits that project or program should deliver, the research results can be regarded as positive (68% respondents gave positive answer and only 6.7% negative). However, results related to other aspects of benefits management are not that good as previous and deficiencies are visible in areas of planning, monitoring and assuring the benefits. Benefits that energy projects deliver are fairly easy to identify. Some of these benefits are national energy balance improvement, increased of national energy security, decreased CO2 emissions, etc. [35] [36] [37] . On the other hand, when it comes to the next phases of the benefits management process, the problems appear due to complexity of energy projects (numerous activities and risks, long duration, many participants, etc.). Poor results in this area also can be regarded as a consequence of a low use of project planning methods [27] . According to dependency analysis, benefits management has a crucial role in achieving project success in the energy sector (Tables 1 and 2 ). In addition, a t-test showed that organizations in this sector in Serbia pay more attention to benefits management on the level of entire project/program (Table 3) . In order to improve this segment, it is necessary to enhance the usage of benefits management tools on the level of individual activities. Risk management was found to be a one of the weakest segments of project maturity in the energy sector of Serbia. Research results indicate that risk analysis is taken more seriously only at the entire project level, because the budget and duration of a project are often preset due to a need to satisfy different and conflicting stakeholder interests [27] . According to results of dependency analysis, respondents don't think that the extent of use of risk management methods depends of project size (Tables 1 and 2 ). Also, the same analysis showed that risk management has no effect on project success. Nevertheless, detailed project planning as well as efficient implementation monitoring can contribute to timely identification of potential threats and implementation of adequate risk management measures [27] . In order to improve risk management practice, it is necessary to enhance the usage of risk analysis methods as well as improve project planning in general [38] . Likewise, it is important to improve the efficiency of implementation monitoring by establishing an appropriate system supported by adequate software tools [27] .
In terms of quality, answers to individual questions are largely similar; therefore, the state of this aspect of project maturity can be generalized. On the whole, although the results for aspect of quality management could have been much better, they still do not fall within the critical category. Quality plan stems from the results of planning of other project elements (resources, risks, schedule, key participants, etc.) [17] . Therefore, the results of project quality management processes should be regarded in the context of results relating to the planning of other project management aspects [27] . In terms of the number of positive answers, the results related to making and implementation of quality plans are quite similar to the results of the group of questions related to resource use and risk identification. However, planning processes within other aspects of project maturity (stakeholder identification, definition and alignment of their interests, use of project planning methods, the development of benefits plan) don't show such similarity like the previous. The results about external quality audits indicate that 33% of organizations from Serbian energy sector don't conduct any external quality audits, which has to be improved. Problems with project quality within energy companies in Serbia would largely be able to be resolved by implementation and certification of quality management system ISO 9000 [27] . Analysis of dependencies has confirmed that quality management is of critical importance for project success; therefore, greater attention should be paid to this aspect of project maturity (Tables 1 and 2 ).
In terms of project communication structures, the recorded results can be regarded as positive. Like in the case of other capital projects, the positive results in communications management are the consequence of the necessity to establish stable communications structure designed to create connections between numerous participants in the same project [39] . The results should still be interpreted with caution, since the communications plan partially neglects the aspect of communication with stakeholders-very important, if not key participants in the energy projects. Given the high financial value and significance of energy projects, as well as the nature of their stakeholders (representatives of local, state and international institutions, owners of capital, non-governmental organizations involved in environmental protection, general public, etc.), whose interests are often conflicted, this type of projects requires project managers to be involved in politics more than any other type of projects. Therefore, neglecting the aspect of communication with stakeholders in energy projects in Serbia cannot be excused in any way, and it often has insurmountable negative impact on the success of a project. This finding was confirmed by analysis of dependencies. The analysis also confirmed the existence of statistically relevant dependencies between the duration of a project and stakeholder management. This can be interpreted as a need to avoid risks inherent to long-term planning and long implementation periods. One of the causes of poor results in this area is the problem of underdeveloped project management offices in many of the organizations included in this research. When it comes to project communication, it has been noted that the measuring of communication efficiency is insufficiently developed, thus impeding the efforts focused on benchmarking and implementing measures aimed at improving this aspect of project maturity. Still, the analysis of dependencies shows that the frequency of measuring communications efficiency increases proportionally to the size of the project, leading to the conclusion that more attention should be paid to improving this category in smaller projects (Tables 1 and 2) .
Examination of the IT support aspect of project management in the overall research of project maturity in the Serbian energy sector yielded exceptionally low results. Even though the majority of organizations covered by this research have unified information systems, the use of project management software tools is at an extremely low level. Over the course of time, software tools have become sophisticated and comprehensive to such an extent that they can be used in virtually all phases of the project/program or portfolio lifecycle [40] . The use of these tools can significantly contribute to the efficiency of planning and monitoring of implementation of complex and large-scale projects/programs, such as those in the energy sector. The underlying causes of such poor results should be sought in the lack of skills and training of project staff for the use of software tools such as MS Project, Primavera, CA Clarity, etc. Analysis of dependencies has confirmed that the respondents do not maintain that the use of information technology tools can significantly contribute to the success of a project. This is a direct consequence of the low awareness about the capabilities of an adequate IT support. This analysis also established that the use of the mentioned tools depends on the number of participants in a project. The higher the number of participants, the more complex the project, so the use of project management software becomes very important. The implementation of appropriate software tools and training of project staff can significantly improve this aspect of project maturity.
Results regarding the strategic aspect of project management in Serbian energy sector indicate some inconsistency between a recognized need for strategic management in organizations and implementation of its procedures. To be precise, 61.3% of surveyed organizations are fully aware of strategic management and they have recognized the need for it. Also, among surveyed organizations, 72% of them have a strategic plan in place. In addition, results related to centralized resource coordination in organization can be considered as good (62.7% of positive answers). On the other hand, less positive results were recorded in the areas of implementation of strategic management phases as well as functionality of the department for planning and (strategic) analysis. Organizations being part of Serbian energy sector need to further strengthen the links between strategic management and project management in order to achieve organizational and national strategic goals. One of the key measures that can strengthen aforementioned link is the development of strategic plans that will consolidate the efforts of functional units and project staff [27] .
Statistical Analysis
Analysis of the obtained results should be complemented with the results of the statistical testing relating to the existence of statistically relevant dependencies between certain categories in the conducted research and statistical differences in maturity between strategic and operational management of observed projects. The results of statistically relevant dependencies between certain categories are presented in Table 1 and Table 2 . These tables show the results of examination of dependencies between categories pertaining to one of the two extremes: the best or the weakest result, and the categories that could affect the research results.
The analysis used two tests for determining the existence and strength of dependencies: Chi-squared test presented in Table 1 and Pearson's correlation coefficient presented in Table 2 . The Chi-squared test was used to determine any dependencies between variables. In these cases it is possible to analyze the intensity of the dependencies by comparing the value of the Pearson coefficient with the extreme values (−1 and 1) and use this as a basis for establishing the level of dependence between categories.
Research conducted by Andersen and Jessen [41] , indicates that there is a difference in project maturity between three levels of project organization, i.e., firstly, the level of individual project management, secondly, the level of program management, and finally, the level of portfolio management. In order to find out if there is a statistically significant difference in project maturity between a level of project management and a level of individual project activities, in our research has been identified two groups of question, one related to the level of project management and second related to the level of individual project activities ( Table 3 ). The comparison of means has shown that project management practice in energy projects in Serbia is more mature on the level of project as a whole than on the level of individual activities. A slight caution should be applied when discussing about the results, because the value of Cronbach's alpha coefficient indicates a low internal consistency of the gathered data. Table 3 features the comparison of averages derived from the answers to the two groups of questions relating to managing an entire project and to managing individual project activities in Serbian energy sector. The ordinal numbers of questions from the questionnaire that correspond to the said levels are:
 Program/project: 1, 11, 21, 36, 42;  Activities: 2, 12, 22, 37, 43.
According to the value of paired t-test which equals 4.143, with statistical significance at 0, it can be concluded that there is a strong statistically significant difference between project maturity on the level of project management and the level of individual project activities [27] .
Cluster Analysis
This paper features a cluster analysis aimed at identifying groups of organizations in Serbian energy sector with similar characteristics in terms of project management maturity. In this way, it is possible to determine the causes that affect project maturity and recognize consequences generated by certain characteristics of project maturity. Cluster analysis was performed on RapidMiner 5.2 and Orange Python 2.7. After calculating the maximum value of Silhouette coefficient for Euclidean and Manhattan metrics, the authors established the optimal number of clusters to be 2. After that, the authors cross-referenced the data that relate to project characteristics, organizational strategic management and project success. Cluster centers are presented in Figure 2 , while the comparison of clusters according to their strategic management characteristics is presented in Table 4 . The results from this table should be complimented with data on project success for each cluster, as well as with data relating to the evaluation of compatibility between project goals and organizational strategy. To be precise, project success in the case of companies from cluster one was graded with 3.97, while the success of cluster 2 has an average grade of 3.1. In addition, the harmonization of goals and strategy in cluster 1 was graded with 3.95, while the same value for cluster 2 equals 3.29.
After performing a cluster analysis of energy companies in Serbia, we can clearly identify two clusters composed of companies with similar project management characteristics. The basic difference between the two clusters is the level of project maturity (reflected in the number of positive answers from the questionnaire, Figure 2 ). Cluster 1, incorporating companies with a more advanced project maturity, has 37 companies. Cluster 2, as a cluster with weaker results, has 38 companies. Having in mind that the analysis identified two clusters obviously different in terms of project management quality, we can continue to analyze the consequences and causes of their different levels of project maturity. Namely, the average grade of project success in cluster 1 is 3.97, while project success in cluster 2 is 3.1. This confirms the hypothesis that better project maturity contributes to improved project success. On the other hand, the project maturity discrepancies between two clusters of Serbian energy companies mostly come from differences in strategic management [27] . The research has revealed numerous differences in this field between two clusters (Table 4) . For example, in the case of project success indicators, organizations from cluster 1 underlined customer satisfaction as the most important indicator. Customer satisfaction is seen as one of the basic goals of strategic project management [42, 43] . Most companies from cluster 2 consider project success as the project implementation within limited budget and duration and required quality. Also, differences are visible in other areas, and the most prominent are those related to quality management, coordination of activities and resources, regular monitoring of cash flow and relationship with stakeholders. Problems relating to project coordination and relationship with stakeholders are often a consequence of the fact that the company does not have a project management office, or has a dysfunctional project management office [27] .
As mentioned previously in this paper, a PMO represents a function of strategic project management. Its inexistence or lack of functionality can endanger the management of complex projects or group of projects, where the team needs to manage a large number of activities and handle interests of numerous stakeholders. Quality management is an element of project management that, among other things, acknowledges clients' demands and turns them into project requirements and goals. Fulfilling these demands contributes to clients' satisfaction, which, as previously mentioned, is one of the main differences between the two clusters. The absence of regular cash flow monitoring and comparison against planned results represents a huge disadvantage. This disadvantage is the consequence of an organization's focus on controlling the end results, without systematically approaching project implementation.
Recommendations for Improvements
Presented research results revealed many deficiencies in almost all segments of project management maturity within energy sector of Serbia. In order to remove these deficiencies and to enable faster development of Serbian energy sector, appropriate measures were proposed in Table 5 . Table 5 . The most important recommendations for improving the level of project management maturity in Serbian energy sector [27] .
Area Recommendations
General  Planning and management in detail of individual project activities.  Education of project managers which need to contribute in improved use of project management methods and software tools.  More attention dedicated to strategic project management in organizations.  For organizations in cluster 2, the main project success criterion should be customer satisfaction, instead of the current focus on costs, resources and deadlines.  Further development of strategic project management.
Program/project management  Establishing of project management office in order to improve the implementation of numerous projects.  Establishing of systems for project progress monitoring or improving their efficiency where they already exist.
Program/project planning
 A more intensive use of project planning methods and contemporary project management software.  Establishing of system for project elements coordination or improving its efficiency where it already exists.  It is necessary to establish a system for cost monitoring and resource coordination in organizations from cluster 2. Benefits from the program/project  Definition of project benefits plans and responsibilities for their achievement. IT support  More intensive use of project management software tools as well as training of project staff in that field.
Conclusions
One of the strategic directions of development of Serbia in the coming decades is based on significant investments in the energy sector. This fact indicates that the project management plays an important role in the effective implementation of these investments. However, generally speaking, the practice of project management in Serbia is not at a high level. The state of practice of project management can best be determined by examination of project maturity, for which numerous models were developed. In this paper research on project maturity in the energy sector in Serbia was presented, which was conducted in order to test the readiness of this sector to successfully meet the requirements of future development. The results that were obtained by the survey, among others, point to the fact that organizations in the energy sector are in need to pay greater attention to the application of methods and techniques of project management, especially at the level of individual activities. Also, there is a need to enhance the extent of the linkage between projects and strategic management. Implementation of the recommendations for improvement that are given in this paper could raise the level of project maturity in organizations of the energy sector in Serbia. This would increase the success of energy projects and also significantly contribute to the achievement of national goals in terms of energy sector development.
Research presented in this paper is the first of its kind in the Serbian energy sector, which brings some benefits in the context of revealing the current advantages and shortcomings in the energy project management in Serbia as well as in general. On the other hand, the uniqueness of the research precludes the comparison of results obtained in the Serbian energy sector with other country markets. In order to overcome this problem and complete the study, the focus of future research in this field should be on analysis the project management maturity in the energy sector of other comparable countries and regions, primarily on Balkans, but also in the European Union. In terms of methodology, it is necessary to conduct the analysis of project maturity in other industrial and non-industrial sectors by using the elements of project maturity presented in this paper and which are in accordance with contemporary trends in project management. Also, application of cluster analysis in project management maturity research, which is presented for the first time in this paper, needs further testing in order to fully prove its effectiveness.
